[Distribution, structure and sequence alignment, and metagenomics analysis of two nitrite reductases with NO forming].
To reflect the importance of nitrite reductase (NIR) in the environment, we studied its distribution. The sequences of NIR were searched in the sequenced genome database at NCBI based on previous reported NIR sequences. The sequence similarity was done by multiple sequence alignment, and phylogenetic relationship was evaluated via constructing the phylogenetic tree. Furthermore, their distribution in the marine metagenome was studied by metagenomics. The homologues of these two enzymes were 397 and 812 strains in sequenced genome, and the proportion was 8 and 15.7 percent, respectively. Almost all of archaea containing type II NIR. They have high identity by multiple sequence alignment analysis. The cofactor, the substrate and the cooper binding sites in type II were high conserved, suggesting that these enzymes had the specific function in denitrification. Phylogenetic analysis showed the two enzymes may have the common ancestor. In marine metagenome analysis, type I and II have 6 and 35 reads per 100000 reads, respectively, the two types of NIRs have the biggest proportion at the tropical south pacific area. Collectively, we suggested NIR, especially type II, play a key role in bioremediation of nitrogen contamination.